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My invention relates to a butt joint between graphite
or other carbon electrodes for electric furnaces and other
electric purposes, and particularly to electrode joints that
comprises a double-conical threaded nipple plug of elec-
trode material whose two conically tapering portions are
in threaded engagement with respective conical socket re-
cesses in the butt faces of the coaxially aligned electrodes.
Such butt joints serve to join a new electrode with the
end of a nearly consumed electrode to permit continuous
furnace operation by replenishing the electrode material
in accordance with the rate of consumption.

In a more particular aspect, the invention concerns
electrode butt joints of the type disclosed in the copend-
ing application Serial No. 725,553, filed April 2, 1958,
by Kaufmann, Ragoss, Fitzer and Gress, now Patent No.
2,957,716, assigned to the assignee of the present inven-
tion, wherein the thread flanks that on each of the two
nipple cones face away from the butt faces of the elec-
trodes are spaced from the adjacent socket-thread flanks
a distance approximately equal to the corresponding spac-
ing between the respective thread flanks of the other cone
and socket.

Referring to nipple junctions of this type, it is an object
of my invention to provide simple and easily applicable
means which not only secure a symimetric position of the
nipple while the screw joint is being made in cold con-
dition, but which also minimize any disturbance of the
thermal expansion of the connecting nipple during heat-
ing of the joint and prevent the relatively great expansion
of the nipple from exerting excessive pressure upon the
screw thread of the electrode sockets.

According to my invention, I provide one or more
spacer means -between one or a few of those helical
thread flanks of nipple and socket that face away from
the butt faces of the joint, these spacer means consisting
of a material resistant to deformation at the high tem-
peratures to which the joint is subjected during operation
of the electrode. The spacer means may consist of a
metal strip of a sufficiently high melting point and rigidity
to prevent its deformation at the high operating tempera-
tures. Suitable, for example, are spacer pieces of alu-
minium, copper, zinc, iron of alloys of these metals, al-
though metals of still higher melting points are also appli-
cable. The graphite or carbon substance of the electrode
is so soft that a spacer ring of metal, for example, if
located in only one or a few turns of the screw thread,
presses itself into the flanks when the nipple expands' or
the socket contracts, without endangering the socket.
This is particularly so if the spacer element does not fully
cover the entire surface of the thread flank but only a
fraction thereof.

The invention will be further described with reference
to the drawings in which:

FIG. 1 is a partial and sectional view taken through
the socket and nipple of one embodiment of a double-
conical nipple joint according to the invention;

FIG. 2 is a partial and sectional view corresponding to
that of FIG. 1, but of another embodiment of the inven-
tion;

FIG. 3 is a partial and sectional view corresponding
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to.that of FIG. 1, but of a third embodiment of the inven-
tion;

FIG. 4 is a partial and sectional view corresponding
to that of FIG. 1, but of a fourth embodiment according
to the invention; and

FIG. 5 is a longitudinal cross section through the over-
all- complete nipple junction showing the sockets and
double-conical nipple, showing the location of the spacer
means according to the invention.

According to FIG. 1, one of the electrode sockets 1
is rigidly joined with a second. electrode socket 2 by
threaded engagement with a conical nipple 3 which forces
the mutually contacting butt faces 5 of the two electrodes
into tight engagement with each other. A spacer piece
or ring 4 of metal is inserted into one of the turns of the
screw thread as explained above. The spacer 4, as well
as the spacer means described below with reference to
FIGS. 2 to 4, is preferably located near the narrow end
of the nipple cone as is apparent from FIG. 5 showing
the complete nipple junction.

Instead of using only one spacer ring, a plurality of
individual spacer pieces may be distributed over the pe-
riphery of the thread. Anocther way of applying the in-
vention is to place the spacer elements not between the
thread flanks but into the base area of the thread.

The spacer element according to the invention, occupy-
ing the full width of the thread flank or being narrower
than the thread flank, may also consist of the material
of the nipple or socket itself; that is, the spacer may
form an integral portion of the graphite body of the
nipple or socket. In this case, a particularly simple de-
sign is achieved by giving one or more thread turns of
the nipple or electrode socket a thickness which is greater
by the desired amount than the thickness of the other
turns. - An embodiment of this type is illustrated in FIG.
2, which shows only one of the sockets 1 screwed together
with the conical nipple 3. The spacer element 4z is
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Another embodiment involving widening of a thread
tooth in a nipple is illustrated in FIG. 3. In this case,
the widened portion 4b covers only part of the flank
height. It is irrelevant whether the widened portion is
located at the tip of the thread, in the middie, or at the
base of the thread. The embodiment according to FIG.
3 affords a particularly simple manufacture by means of
a milling cutter during the cutting operation anyhow re-
quired for producing the screw threads, so that an addi-
tional machining operation is unnecessary.

This applies also to the embodiment illustrated in FIG.
4, in which a spacer element 4c is cut into the tip por-
tion of the nipple thread.” Under greatly excessive
stresses, the cut-out spacer portion 4c may break off but
does not cause bursting the electrode. In order to secure
breaking at a predetermined location in the event of ex-
cessive stresses, the widened spacer portion 4c may be
provided with one or more undercuts such as exemplified
at 6 in FIG. 4.

Although, as mentioned, the above-described provision
of spacer pieces of material deformation-resistant at high
temperatures, does not subject the threaded socket of the
electrodes to unduly excessive pressure stresses, it is
advantageous to locate the spacer element near the nar-
row end of the conical nipple. At this location the oppo-
site wall of the socket has the greatest thickness, and less
material is required for the spacer element.

For the purpose of the invention, it suffices if only one,
namely the first screwed-in portion of the double-conical
nipple, or only the one corresponding socket, is provided
with the above-described spacer means for symmetrical
positioning of the nipple. However, such spacer means
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may also be located on both conical sides of the nipple
or in both electrode sockets. This has the advantage
that no attention need be given to selecting the correct
nipple half or the correct electrode socket when assem-
bling the first screwed-in junction. This alse affords the
possibility of reliably securing a sufficient clearance
between those flanks of the nipple and socket threads
that are not provided with spacer elements; that is, when
both nipple cones or both sockets are provided with spac-
ers, the proper thread clearance throughout the joint is
reliably established when the butt faces are fully tightened
against each other.

Instead of providing the spacer clements or inserts on
only one or two turns of screw threads, such spacers may
also extend over a greater number of turns.

I claim:

1. A carbon-elecirode joint, comprising two carbon
electrodes coaxially aligned in abutment with each other
and each forming a threaded socket in its butt faces, a
double-screw nipple having respective threads on each
half portion thereof for engaging the respective counter
threads of said two sockets, spacer means located between
a fractional number of the screw-thread flanks of said
nipple and one of said sockets respectively so as to ob-
tain a symmetrical position of the nipple while the screw
joint is being assembled in cold condition, said spacer
means consisting of a material substantially non-deform-
able at the operating temperatures of the joint prevailing
while said double-screw nipple is performing a supporting
function relative to the one of said carbon electrodes
depending therefrom, said spacer means being located at
a mipple-thread flank facing away from the butt face
whereas the other nipple-thread flank directly engages
the adjacent socket-thread flank.

2. In a carbon-electrode joint according to claim 1,
said spacer means being located closer to a narrow end
of said conical nipple than to said butt faces.

3. In a carbon-electrode joint according to claim 1,
said spacer means being narrower than said thread flanks
relative to the radial height of said flanks.

4. In a carbon-electrode joint according to claim 1,
said spacer means consisting of inserted metal strips.

5. Tn a carbon-electrode joint according to claim 1,
said spacer means consisting of electrode carbon.

6. In a carbon-electrode joint according to claim 1,
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said spacer means consisting of localiy thickened portions
of one of said respective nipple or socket threads.

7. In a carbon-electrode joint according to claim 5,
said spacer means consisting of locally thickened portions
forming an integral part of at least onc of said respective
nipple or socket threads, said thickened portions ex-
tending over only part of a thread-flank relative to the
radial height of the flank.

8. In a carbon-electrode joint according to claim 1,
said spacer means consisting of a thickened thread portion
located at the apex of the flank.

9. In a carbon-elecirode joint according to claim 1,
said spacer means consisting of a thickened and under-
cut thread portion at the apex of the nipple-thread flank.

10. A carbon-electrode joint, comprising two carbon
electrodes coaxially aligned in abutment with each other
and each forming a threaded socket in its butt faces, a
double-screw nipple having respective threads on each
half portion thereof for engaging the respeciive counter
threads of said two sockets, spacer means located be-
tween a fractional number of the screw-thread flanks of
said nipple and one of said sockets respectively so as
to obtain a symmetrical position of the nipple while the
screw joint is being assembled in cold condition, said
spacer means consisting of a material thermally stable
at the operating temperatures of the joint prevailing while
said double-screw nipple is performing a supporting func-
tion relative to the one of said carbon electrodes depend-
ing therefromi, said spacer means being located at a
nipple-thread flank facing away from the butt face, the
opposing nipple-thread flank facing toward said butt
face directly engaging the adjacent socket-thread flank.

11. A carbon-electrode joint according to claim 10,
said thermally-stable material comprising the same mate-
rial as that of said nipple.
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